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We, N. V. Phillips' Gloeilampen- 
PABRIEKEN, a limited liability Company, 
organized and established under the laws of 
the Kingdom of the Netherlands, of 
Emmasingel 29, Eindhoven, Holland do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — t 

This invention relates to the manufacture ot 
electrically conductive articles from plastics. 

If. conductive articles are to be produced in 
a known manner by moulding plastics i.e. 
polymerisation and condensation products 
whether or not capable of being hardened, it 
is necessary to add to the plastics a consider- 
able quantity of conductive filler, for example 
metal powder or carbon. In order to obtain a 
satisfactory conductivity, the conductive 
material should amount to approximately 
50% by weight or more of the total mass. 
Due to this, the mechanical properties of such 
mouldings, in comparison with mouldings 
without conductive filler, will be far worse. 

In accordance with the invention, conduc- 
tive mouldings having satisfactory mechanical 
properties are obtained by reducing plastics 
to grains, the individual grains being pro- 
vided with electrically conductive coatings 
and the powder thus obtained being subse- 
quently pressed to mouldings while heating. 

In this case, deformation of the plastic 
grains and consequently also of the conduc- 
tive coatings occurs, but in spite thereof a 
continuous network of conductive layers is 
obtained, which is comparable to a honey- 
comb. The bond between the grains is 
established, it may be assumed, by the 
plastics as a result of slight damage to the 
conductive coatings caused during the mould- 
ing op eration. 



This method has the special advantage 
that, averaged over the whole mass, a 
quantity of conductive material of only a few 
per cent, is sufficient. 

The conductivity of products according to 
the invention is controllable by the choice of 
the size of grain of the plastics, by the thick- 
ness of the conductive coatings on the grains, 
by the choice of the conductive material and 
of the temperature, pressure and time in 
moulding. ' . 

Excellent results are obtained if the plasties 
are pulverized to grains of 0.3 mm and 
smaller. The plastics may, for example, be 
reduced to grains by powdering or ^cutting, or 
again by drying drops of a solution. Alter- 
natively granular plastics obtained by sus- 
pension polymerisation may be used. 

As conductive materials use is preferably 
made of metals such as silver and copper, or 
of carbon. . 

The conductive layers may be applied in 
many different manners onto the plastic 
grains. Silver, copper and nickel may, for 
example, be precipitated from a solution by 
means of a reducing agent. As an alternative, 
the conductive . layer may be obtained by pre- 
cipitating the conductive material from a 
suspension. Sometimes, for example in -the 
case of carbon powder and also in the case 
of copper powder, obtained by reduction of 
copper compounds, a conductive : layer, may 
be obtained on the grains by carefully rubbing 
a mixture of the powders together in a dry 
state. Further, in the case of carbon, by 
mixing grains of plastic with a suspension of 
graphite the grains of plastic may be coated 
with a layer of graphite. The rubbing of 
carbon' and copper powders with plastic 
grains may be carried out, for example, in a 
ball mill; In this case it : is important that hard 
and heavy balls which would grind the mix- 
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• ture are not used. Only balls, such as wooden 
balls which are soft and hghtmay- be used. 

In order that the invention may be readily 
carried into effect, a number of examples will 
. now be described in detail.. 

Example 1/ - " 
-.15 gms. of polystyrene .in .the fonnof. a" 
suspension-polymer with a grain, diameter .of 
approximately -0.04 mm. are treatecL^A: a 
..muctoc.ofj20 ccs. of ay silvering: solution- 
is ° f AgN0 « - M-V-.gms. : of - 
.lSiaUH and 48 ccs. of concentrated ammonia, 
.per litre) arid 1 ccs. of a reducing liquid (190 
igms. cane sugar, 370 ccs. of alcohol of 93% i 
• and 3 'ccs. -of cohcentrated nitric acid per" 
. litre)., After two hours the silvered polystyrene: 
grams, are separated by Altering and . : washed " 
with water, A rod moulded from this material, 
at. 170° C. and under a pressure of lOQ" 
kgms/cm* had a specific resistance of 20cm. 

Example II-; 
.-For copperinjg 4 gms. of p*d^%lacrylic 
metnylester with a gram: diameter "of. 15- 
: .microns, use: is made- of ^mixture of three 
. solutions A, B and C in. quantiries of 13 ccsl; 
■53 :<xs. : . and , 40 ccs. respectively The com- 
.position of solution. A -is ,50 £ns, of copper 
; acetate, 200. ccs.- of concentrated ammonia^ 260 
" ? ^ ^^ed watery -that " of solution B is 
-17.5 gms.~ of- KOH, :il0 ccs- of distilled 
water; -thaf: of solution. C is 15 ecs of 

- ^drazine hydrate, 39 ccs.. of distilled-^ water. 
:Ehe copper is precipitated ^ <m. die grains" of 
the polymer ^by treatment' with -the mature-. ' 

• -of the rsolutipns for- 1 ' two i 'hours 'while heating' 
011 a water-hath. -A fQd*:pbtained;froin the. 
, corker-prated grains by. indulding #-170° C " 
and under a -pressure- of -100 -kgim/ctaK had a 
specific resistance of rl40ficnt;'?-- -V., ; >* : 
- _ " Example nr. ' 
Polymer grains' are nicfoel-plated wMi the 
use of a mixture of three solutions A, B and 
. C rm miantities M 30 ccs:;.30: ccs^and -6 ccs. 
.:^Kpectively, The :compositiott of " solution A is 
50 gms. of nickel acetate, 20ft ccs: of con- 
centrated -ammonia, 360- iecs^ M distilled 
c water. Solution B is a 28%. : sbmtioh : of 
hydrazine ; hydrate solution, solution C being 
a 0.16% - Solution of 'pbtassmm platinum 
chloride which >cts as. it cWlyst. S' tpx* -of 
powdered polystyrene ^w^ a £rain size of 
.^rmroximately^ o.04 mm. *ire treated for: 0 ne 
-hour at 75°C with the inixture of fte solu~ 

- lions, A .rod -moulded iat T70° . C. "and under 
..a .pressure' ,100 ^gn^/cmr'jjad a -specific ' : 

resistance of approximately ^O. jncm ~ 

" Example MV!; — ' 

■ 30 gms. of "gtanular/polfs^ne' are care- ■ 

,Mly rubbed together wrtH 5 imsVof graphite 
" ***** W- while Seating -to 

: '^m: i 3 W^^^^ P^tyrene grains - - 

With layw : : : -of : - K^^yfifir.:^^ jiat 



65 



70 



75 



,80 



85 



bound may . be removed by sievmg. out or by 
shakmg -nut^with water/ Analysis proved thi* 
the carbon covered .polystyrene grains -con- 
tamed only 1,5% .of grapMte: . Moulding at 
a temperature of 170; C and . under * pres. 
;5ure of 100 kgms/cm 2 yielded ^ ^^4 ; having 
a- specific resistance of 540cnl ' 7 

S. 20 gins.. of an ureaformaldehyde moulding 
PQwder.with .a gram m^eter smaHer , than: 
ai5.mn^,are;caref^y- ^ 
•one _hour ^wuh. 600, mgms. of carbon powder 
" m . a -hall ' -mill-, with wdoden halls, -sub- 
?^^y;^e-w^le'^^ty of carbon .being 
adsorbed : at the surface of the grains. A rod 

15^^ " ^- ^ecific. resistance of 

:t • " • - ~: i' ; " " ' Example yi; - : - :y ; - : ; 
r^^5: gms. of a granular synthetic rubher 
mixture having a - composition of 2Q0 u of a 
: copolymer ^tadi^^^i^^- jq 
5?^ of J mc ; 3 gms. of tetramethyl 

. FHuram. disulphide, -2.5 gms, bMsulphur, 1 
. gm. afvstearie- ^^O^sd^:^^^ 
phthalate are careMy- .ruhhed' mgether with 
l ps-.-^apnite-powdei .% a hall.xnill.wUth 
wooden -^x^ss^-ft'fe-Sfcfa 

.-crn. at 150°-G ^20 mmutes- yel d ^ an : 
elastic conductive product havings a specific - 
^istance-:of^20000cmV v v> ^ 

Example Vn : 
,v-,(5r^ax,ppj^&yl Chloride, having- a =con- 
: W «f plasupiser pf 50% 

- ^. colloidal graphite After : moulomg £ 450 ? 
' ^^under a pressure of .100 *gms/cm 2 
the^cafbon coated T grains gelded a conductive 

S^ vmg ^ ^ ^^ <* - 

■ - -- ! Exampee viri • : 

. Granular alkdine pre^I rcsini oBlaind bv m<: : 
, cottdasi0m^--:-aM wth :an - 

aldehyde ^ an iftaline . solution/ to which 

ine%hme «Un|Qi&4. coated with.carbon by 
carefully rubbing the-resjn and: graphite to- ,, n ' 
ge^. m ? :ba]il. m fll with^odeSls; ^fhe • 
--!^ n roat ^ ^ ! gr^s -are -d,en- pi aisea' : , 

,4e influace exerfed bylthe sizefof griiri on - ~ .'. 

,cm ;: and. obtamed from gra&VTof differebt. - r 
^? and shghtly- Varying, iarbdri 120 ' 

A^reover, several:, mechanic^ .chamcieriatici : ; 
were in«u^; Tlie j^ults of these meajmrc- " 
mente at e stated "iri^the -fdUowmg table? - - • ' 



Q. 
O 
O 

LU 



CO 
UJ 
00 



S5 



100.. 



BNSOOCID: <GB 723598A_I_> 



723,598 



3 



Grain Diameter Resistance 
in mm. '% carbon in 11 



03 to 0.6 9 8 

5 0.3 to 0.21 9.9 47 

smaller than 0.21 12.5 200 

What we claim is: — 

1. A method of producing electrically con- 
ductive mouldings from plastics, characterized 

10 in that plastics are reduced to grams, the 
individual grains being provided with con- 
ductive coatings and the powder thus obtained 
being subsequendy pressed to mouldings while 
heating. , 

15 2. Moulding produced by the method claim 



Impact Impact Bending 

Strength Bending Strength 
kgem/cm 2 kgem/cm* kg/cm 



0.69 2.6 310 

0.69 2.6 310 

1.2 7.0 510 

in claim 1. 

3. A method of producing electrically con- 
ductive mouldings substantially as described 
in any one of the examples given herein. 
T. D. THREADGOLD, 
Chartered Patent Agents, 
Century House, Shaftesbury Avenue, 
London, W.C2, 
Agent for the Applicants. 
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... _<i€ ;.• .lit Office-. 25, Southampton Buildings, London, W.C2, from Tzhicli ± m . 
^pie*> may be obtained. 
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THE PATENT OFFICE, 
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